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INTRODUCTION
.

At the request of the Bureau of
DeparMent, flight measurements were
qualities of an F6F-3 airplane. The

.. . . . . . .

Aeronautics, Navy
made of’the fl@ng
results of measure-

ments of the longitudinal-stability and control and
lateral and directional stability and control are pre-
sented In references 1 and 2, respectively. me present
paper presents results of tests made to determine the
stalltng characteristics of the subject airplane. The
entire fl~ng-quallties test program was conducted at
the Langley Field Laboratory of the NACA.

AIRPLANE

General views of the.F6F-3 airplane are shown in
%igures 1 and 2. Figure 3 is a three-view layout of the
subject airplane. Pertinent details and dimensions of
the %F-3 are given in referenoe 1.

.,

I3JSTRUMENTATION

Standard NACA photographically record~ng instruments
were used to measure the various quantities necessary to
detexmine the flylng qualities of the “subjectairplane.

‘A detailed description of the’instrumentation used in
the present tests Is nresented in reference 1.
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~STS., RESULTS, AN) DISCUSSION. ..

The various fllght conditions used in the present
tests are defined below.

“11ConditionFlaps
Landing
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Climbing Up
Landing Down
Approaoh m
Wave-off Down

up
up
Down
Down
Down .
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me gross welglltof the airplane for the present
tests was approximately 11,200 pounds at take-off. The
weight was corrected for gas consumption during the
flight In calculating the values of lift coefficient
presented herein. Lift coefficient as used in the
present paper is calculated using the normal component
of acceleration and is actually the normal-force coeffi-
cient. Differences between the two coefficients, however,
are small, ..

“The”stalllng characteristics of the F6F-3 airplane
in steady flight were determined In stalls made by
gradually decreasing the speed In straight flight. The
motions of the airplane and of the cmtrols were recorded
during the stall approach and in some cases after the
stall. The stabll.itycharacteristics and the maximum
lift cokff’icientsduring the stall approaches were deter-
mined. A camera had been Installed in the airplane in
order to check.tl~erate of roll during low-speed aileron
rolls. The camera installation was then used to make
some tuft studies of the left wing. These tuft studies
are rather llmlted and no nartlcular effort was made to
obtain a complete series of tuft pictures. Figure 1
shows the tufts on tinewing.

Time histories of stall approaches in the various
conditions of flight are given in figures 4 to 13. Tuft
studies corresponding to figures lLand 12 are given in
figures 14 and 15. The stalling characteristics may be
sinmnarizedas follows:
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(a) ‘m the @iding conditlm (.figs.4 &d 5) stall
. . warntng was affo~ed by a ,IIOWZin the duct on the mder-

slde of’the engine.cowling (see fig. 2) beginhlng.about
18 tiles per hour above the stall arid”byan increased
general vibration of the airplane felt In the stick’and
rudder pedals about 5 mile.s per hour aboti tha stall.
Ih additi.on,..theie.was a very mild buffeting beginning
1 to 2 miles per hour aboye the st~ll dnd increasing. in intensity as the initidl roll off to thb left ~
oocurred. This buffeting preoeding the roll-oflf.oannot
be relied upon qs a stall warning since it was obtained
only with very,sl.oti.approachesto .thdstall; m the
stall, where the nilot atte.mpt@dto”hold the rudder and
a~lerons .flxedafter the initial..roll-off(fig; 4.),a .
rolling and mild pitching oscillation “setin which
increased in amplitude until the complete stall.” Tuft
PIctures of the left wing taken during this run (fig. 14)
show that the.wing altezmately stalled and unstalled
during the.oscillation. Use of the rudder and ailerons
after the initial roll-off (fig..5) resulted in diminished
motion of the ajr~lane m to the final stall. Kaximum
lift coefficient in the gliding cond~.tionvaried from 1.35
to 1.!+5●

..

(b) M the cllmbing condition (i’igs. 6 and 7),
general Vibratjon of tha al.rplaneincreased noticeably
shout 7 miles ner hour above the stall. About 2 miles
ner hour above the stall a wry m$ld buffeting set in.
The htens~t~’ of this FJu~fet$ngincreased as roll-off
to the right occurred. ~ ~he control-~i~ed stall
(’fig.6), there was mild rolling and pitching up to
the final roll-off. Use of the controls (fig. 7 )
resulted in rather violqnt motions of the airplane as
the pilot overcon.trolled. Nax3mum lift coefficient in
the climbing condition varied from about 2.1 to 2.2.

(c) m the landing condition (figs. 8 and 9), a
duct howl preceded the stall as in the glidin~ condition
and a very mild buffet set In 1 or 2 miles per hour above
the stall. As in the gliding and olfrnblngconditions
the buffet precedtng the stall”is noticeable only in a
very slow stall approabh. ‘.Thestick-ilxed stability was
high for this condition and ths stick was well.baok at
the stall. The initial roll-off In all oases was to
the lsft. ~ the control~fixed stall (fig. 8) the
initial roll-off was followed by a rolling and pitching
oscillation. Figure 9 shows that the pilot in attempting
to control the airplane through the stall overcontrollbd
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which resulted in more violent m~tlons of the airplane
than with c.ontrol””fixed.Max@m lift coefficient varied
from 2.15t0 2.25.

(d) ~ the approach conditi~” (figs. 10 and 11) there
was no stall warning. me initial roll-off was to the
left. After the initial roll=off there was some buffeting
of the airplane. A control-fixed stall Is shown In
figure 10. AS shown In ~igure 12 the initial roll-off
could be checked by”use of the ailerons. Maximum lift
coefficient in the anproach condition varied from 2.35
tO 2.45.

(e) M the wave-off’cond.iti.on(figs. 12 and 13),
there was no stall warning whatsoever. The Inttial
roll-off was to the right and Was more severe than In
any of the other conditions tested. ‘IMs.roll-off
could be checked, however, by use of ailerons and rudder
as shown In figure 13. Tuft pictures of the left wing
made during the run shown on “figure12 show in figure 15
that the stall begins at the “rootand progresses outward.
It should be noted, however, that the airplane rolled to
the right in this run; and,therefore, the sthll will be
more extensive than that shown in figure 15 for the left
wing. M-imum llft coefficient was approximately 3.0 in
the wave-off condition.

In turning flight some stall warning was afforded by
a mild buffeting of the entire airplar)e. The airplane
initially pitched out of the turn, then pitched into the turn.
During this pl.tchingoscillation, Which was probably
caused by alternate stalling and installing of the wing,
the airplane also went through a mild rolling oscillation.
The final roll-off was mild and easily controllable.
Maximum lift coefficient in accelerated flight in the
climbing condition was approxlmtely 1.4. Time histories
of Wind=up turns down to the stall are shown in reference1.

CONCLUSIONS

1. Stall warnings existed 5.nsteady fltght for the
gliding, climbing, and landing Conditions ti the form of
inoreased vibration,a duct howlin the power-off conditions,
and gentle buffeting. The buffetinz IS not a reliable
warning as It is obta5ned only if the stall approach .1s

I
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very slow., No stall warning existed for the a~proach
,. .. or,wa,m=ofX.,.qond?,*~-*.s...,....

2. TIM Initial roll-off was mild in most oases and
could be checked.bv the use of ailerons and rudder. Ih
oases where liktle”or no control was used after the’
~itlal roll-off, mild ”rolling,and pitching osclll.atbns
set in and oontinued through the stall.

3 ● M a~-lerated f’llght,stall warning was afforded
by buffeting of the entlrs airplane. The resultant
pltohlng and rolling oscillatltis, as well as the final
roll-off, were .mlldand easily controllable~

Langley Memorial Aeronautical.Laboratory
National Advisory Committee for Aeronautics

Langley Field, Va., February 13, 1945
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F&we l.- Rear view of the F6F-3 airplane.
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IYgure2.- FrontviewoftheF6F-3
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Figure 3. - Three-vie- 1ayout of the F6F-j airplme.
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Figure k. - Time history of a stall i? gli<iin% Con(iiticn in rkic?. the pilot attempteti
to hold the aileron antirudder C?ntrol? fixed af:er the ir.itial roll-off. FbF-3
3irplane.
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Figure 6. - Time historv of a stall in the climbin~ cocd ition in which the pilot
attempted to l~old tt.e rudd?r m+ ?ilerOns fixed after tre initinl roll-off.
FbF-3 airpl.ne.
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Figure 7. - Time history ():.?stall iIIthe clim’ulh: Co,iiitio? in which the pilct
attempteu to col)trcl t.~c airplzne tbrcu:!] the ctall. F5F-> airpl+ne.
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Figure 6. - Time histors of = ?t..ll i .?.?l=~din% conditi~a in w?,ich t?.epilot
zttem.ptd to holo L’c su~i,:er :~:.d:311L>rol,s fixed =ftcr tke initi=.1 roll-off.
FbF-3 3ir!31?ne.
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F1&Jr~ $. - Time his:cry of a SC+11 13 tke lading Cox,ditioc iE which the pilot
~tte!~+;es to control ti,e‘.airpl+IjetlIrOugh t!le 6.4+11. FbF-J airplane.
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Figure 10. - Time hietory of z st~ll in tt’eapprc-ch conditief: .n ,W1.l<ctlCtle pilot
attenlpted to hola che ruclaer anJ ?ilerons fixed +fter the ix]itizl roll-off.
F6F-3 airplane.
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Figure 11. - Time history of a stall in the approach cbndltlon in which the pilot
attempted to control the a,irplsne through the stsll. FbF-3 airplsne.

—



MR No. L5B13b

Figure 12. - Time history of a,stall in the Wave-off conditions. (Recording
instruments were turned off !ifter initial rO1l-Off. ) FbF-3 airplane.
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Figure’ 13. - Time history of a stall in the wave-off condition in which the pilot
attempted to control the ‘airgl=e through the stall . FbF-3 ai.rnlane.
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Figure 14.- TuSt studies of left wing during the stall in the
gliding condition shown in figure 4. F6F-3 airplane.
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Figure 15.- Tuft studies of left wing during stall in wave-off
condition shown in figure 12. F6F-3 airplane.
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